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10 there. en« n^ri* to satisfv the following conditions. Rrst of all, it 

3 ? musTnot produce a toxic substance at the time enzymes cause a decomposition reaction. 

4 It has to be able to completely shut out microorganisms from outside. 

jS-SBrS. ; aiff.=.='i:2: Saras 

together. 

30 m ^u!T^tS^L of a man-made skin according to the present invention; 
keeping on proliferation. 

D6ta Co^ in the present work are composed of hydrophobic moiety and 

hydSrm™ weights in the range .or '^^^^ 

membranes have a good tissue compatibility and an appropriate permeability for moisture. 
(1) CopoIy(Y-ben2yl-L-glutamyl-N 5 -hydroxyalkyi-L-glutamine) 
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(2) CopoIy(Y-ben2yl.L-glutamyl-N 5 -hYdroxyethylaminopropyl-L-glutamine) 
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CH, 

I 2 

,C 




\ A ,CH CH OH 



CH 2 CH 2 OH 



in the above formulae, x stands for a molar ratio of two glutamine derivatives contained in the copolymer. 

Meanwhile, the y-benzyl-L-glutamate group brings about a hydrophobicity and the N s -hydroxyalkyl-L- 
glutamine group brings about a hydrophilicity. The present inventors have already published a process for 
synthesizing the copolymer in Journal of Polymer Science, Polymer Chemistry Edition, 21, 1289—1303 
(1983). The synthesizing process is outlined by the following reaction equations. 
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and ' <Q-N = C = N-^Q 
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-fNH — CH — C0>^---- (NH— CH— C0>^_ 

CH CH -5 °v 

| 2 I 2 \ 

a. ... ^ /\_/ 

V ch 

/ 

_£„„— CH— C0^ -{NH— CH— CO^- 

BH | I 

f * l" 2 
CH, ' CH, 

/\-C h -Q A 



2 



where R stands for 



-HN-(CH 2 ) Sl OH 2 or -HN-tCH^-N^ 



^ / .CH 2 CH 2 OH 



CH 2 CH 2 OH 



living body; hence, it well s *' sfi * s to (4) required for a man-made skin 

rairwSa^ 

collagen sponge sheet. 



Example 



A collagen so.ution is stirred vigorously J J^^^^^Si" 
cream-like viscous solution. A «»«agen sponge sh Ml ^( > wh. =f ^"^^ a ^ appare ^ t density of the 
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however it commonly ranges from about 0.2 to about 0.3 mm. . 

° fx is des^ble fora collagen sponge sheet to be cross-Hnked in advance by the use of an appropna te 
aoent since the collagen sponge sheet becomes less soluble by cross-l.nk.ng upon stand.ng in contact with 
a wound G^taraldehyde, hexamethylene diisocynate and the like can be enumerated as cross-l.nk.ng 
aqents. But hexamethylene diisocynate is most preferable. „♦„:„:„„ 

A poly-a-amino acid membrane (2) is prepared from a dimethyl formamide solution conta.n.ng 
copoly(Y-benzyl-L-glutamyl-N s -hydroxypropyl-L-glutamine> by the casting method. 

Subsequently- the collagen sponge sheet (1) and the copolymer membrane (2) are stuck together by 
virtue of an organic solvent which is able to swell or dissolve both the : components together m part. Fig. 2 
illustrates a condition in the progress of treatment in which a man-made skm thus obtained is appl.ed on a 
wound where no epidermis cells are found. . „ , . 

The cXgen sponge sheet and the poly-a-amino acid membrane both sat.sfy the conditions that they 
can prevent the leakage of the body fluid and the infection due to microorganisms from outs.de m 
addition, they can keep an appropriate permeability for moisture, which .s very essential for a man-made 

^'"'Thanks to those properties, the collagen sponge sheet is able to stay moist to such an , extent that 
fibroblasts are able to proliferate three-dimensionally. What is more, because the poly-a-am.no acid has 
excellent affinity with tissue cells, it helps the surrounding normal epidermis to grow and penetrate the 
Tnterface (S) between the poly-a-amino acid membrane and a layer of fibroblasts grow.ng .nwaroMy .n the 
collagen sponge. Like this"both the components work in association as an .deal man-made skm. When the 
surface of a wound is covered.with the epidermis completely, the poly-a-am.no acid membrane falls off by 
fteelf; in contrast with this, the collagen sponge sheet is gradually assimilated .n the surrounding tissues 
after having played a general role as a dermis in the course of healing. 
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25 Claims 



1 A composite two-layer man-made skin comprising a collagen sponge sheet, and a moisture 
permeable poly-a-amino acid membrane having a good compatibility to tissue cells, sa.d poly-a-am.no 
acid membrane characterized by having the formula 

-f-NH-CH-CO-3 (-NH-CH-CO-*- 

| x-x | 

CH CH 

I 2 I 2 

CH CH 

I 2 I 
0 0-CH a -{3 0 R 

wherein R represents 

-HN-(CH 2 ) m OH or _HN-(CH 2 ) 3 N < CHl CH2 °" 

CH 2 CH 2 OH, 

m is an integer of from 2 to 4, and x stands for a molar ratio of glutamine derivatives contained in the 

C0P °2 V A man-made skin as set forth in Claim 1, in which said poly-a-amino acid is a copolymer which has a 
hydrophilic moiety and a hydrophobic moiety together. 

Patentanspruche 

1 Zweischichtige synthetische Verbundhaut, weiche eine Kollagen-Schwammfolie bzw. einen 
Kollagen-Schwammfilm und eine feuchtigkeitspermeable Poly-a-aminosaure-Membran m.t guter 
Vertrlglichkeit gegenuber Gewebezellen enthalt, wobei die Poly-a-am.nosaure-Membran dadurch 
gekennzeichnet ist, dali sie die Formel: 
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aufweist, worin R 



— HN — (CH 2 ) m OH Oder — HN — (CH 2 ) 3 N < u " 2 

CH 2 CH 2 OH, 

bedeutet, m eine ganze Zahl von 2 bis 4 bedeutet und x fur das Molverhaltnis der Glutaminderivate, die in 
20 dem Copolymer enthaiten sind, stent. 

2. Synthetische Haut nach Anspruch 1, dadurch gekennzeichnet, daS die Poly-a-aminosaure ein 
•Copolymer ist> welches gemeinsam einen hydrophilen Molekulteil und einen hydrophoben Molekulteil 
aufweist. 

25 Revendlcations 

1. Peau artificielle composite a deux couches comprenant une feuille d'eponge de collagene et une 
membrane permeable a I'humidite d'acide poly-a-amine ayant une bonne compatibility avec les cellules 
tissulaires, cete membrane d'acide poly-a-amine etant caracterisSe en ce qu'elle a la formule 

30 

NH-CH-CO -3 (- NH-CH-CO -H 

I I 

CH CH 

I 2 I 2 

CH CH 

I 2 I 2 

40 O O-CH^-^J O R 

dans laquelie R represente 

.5 -HN-<CH 2 ) m OH ou _HN-(CH 2 ) 3 N <™* °" 

CH 2 Un 2 Un, 

m est un entier de 2 a 4, et x est un rapport molaire de derives de glutamine contenus dans ie copolymere. 

2. Peau artificielle suivant la revendication 1, caracterisee en ce que cet acide poly-a-amine est un 
so copolymere qui a une partie hydrophile et une partie hydrophobe ensemble. 
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FIG. I 




FIG. 2 
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